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In the presence of e , beam polarization, it is possible to construct the left-right forward- 2 for which the dependence on the initial state coupling parameter A e disappears, allowing a direct measurement of the nal state coupling parameters A f . Thus electron beam polarization permits a unique measurement of A f , independent of that inferred from the unpolarized forward-backward asymmetry 1 which measures the combination A e A f . In addition, the quantity A b is largely independent of propagator e ects that modify the e ective weak mixing angle, and so is complementary to other electroweak measurements performed at the To obtain the most precise measurement o f A b it is important to employ several independent methods. In this paper, we present a simultaneous direct measurement of A b and A c based on identi ed leptons from semileptonic heavy hadron decay. This measurement complements other direct measurements of A b performed at SLD that uses momentum-weighted track charge 2 and identi ed kaons 3 to determine the sign of the underlying quark in b b events.
The lepton total and transverse momenta with respect to the nearest jet are used to assign, for each identi ed lepton l, the probabilities for each of the possible production pro- ton charge Q provides quark-antiquark discrimination, while the angle je t with respect to the beam line of the jet nearest to the lepton approximates the underlying quark direction.
The parameters A b and A c are then extracted by a maximum likelihood t to the polarized di erential cross section, taking into account the e ects of hard gluon radiation. Although in this approach the polarized asymmetry 2 is not explicitly formed, the results for A b and A c thus obtained maintain their insensitivity to the initial state coupling parameter A e . This study makes use of electron and muon identi cation algorithms which have been improved relative t o those used in our analysis of the 1993 data sample 4 , and have been applied to the entire 1993-95 data sample. The SLAC Linear Collider SLC and its operation with a polarized electron beam has been described elsewhere 5 . The SLC Large Detector SLD recorded an integrated luminosity of 3.6 pb ,1 1.8 pb ,1 during the 1994-95 1993 running period with a luminosityweighted electron beam polarization of jP e j = 0 : 7720:005 jP e j = 0 : 6300:011, at a mean center of mass energy of 91.27 GeV.
Charged particle tracks are reconstructed in the Central Drift ChamberCDC 6 and the CCD-based vertex detector 7 in a uniform axial magnetic eld of 0.6T. The combined momentum resolution in the plane perpendicular to the beam axis is p ? =p ? = q :01 2 + : 0026 p ? =GeV=c 2 . The Liquid Argon Calorimeter LAC 8 measures the energies and shower pro les of charged and neutral particles and is used in the electron identi cation. The LAC is segmented into projective towers with separate electromagnetic and hadronic sections. In the barrel LAC, which covers the angular range j cos j 0:82, the electromagnetic towers have a transverse size of 35 mrad and are divided longitudinally into a front section of 6 radiation lengths and a back section of 15 radiation lengths. The barrel LAC electromagnetic energy resolution is E =E = 15= q EGeV .
The Warm Iron Calorimeter WIC 9 detects charged particles that penetrate the 3.5 interaction lengths of the LAC and magnet coil. It is composed of sixteen layers of plastic streamer tubes, which provide hit resolution of 0.4 cm and 2.0 cm in the azimuthal and axial directions, respectively. The streamer tubes are interleaved with 2 inch thick plates of iron, for a total thickness of 4 interaction lengths. The Cerenkov Ring Imaging Detector CRID 10 measures the velocities of charged tracks using the angles of Cerenkov photons emitted in liquid and gaseous radiators. The CRID information limited to the barrel region, j cos j 0:68 has been included in both the electron and the muon identi cation. Only the gas information is relevant for the momentum range used in this analysis p 2 GeV c. Electrons are well separated from pions in the region between 2 and 5 GeV c; pion kaon rejection also considerably reduces backgrounds to the muon sample in the region 2 p 5 2 p Separation between the various lepton sources is accomplished using the total momentum p and transverse momentum p t relative to the nearest jet. The p and p t distributions of muons and electrons candidates are shown in Fig. 1 , for data and for various sources from MC, with leptons from direct b quark decay dominating at high total and transverse momenta. At l o w transverse momenta the disagreement in the electron distribution between data and MC is ascribed to the uncertainty in the jet axis simulation. This is taken into account in the evaluation of the systematic errors as discussed below.
The distribution of the quantity Q cos je t , which approximates the b quark direction, is shown in gure 2 for the identi ed lepton sample. The experimental asymmetry, with the appropriate sign, can beclearly seen in the separate distributions for left and right handed electron beams. For illustrative purposes this sample includes an additional cut which is not used for the full analysis on the lepton p and p t , q pGeV=c=15:0 2 + p t GeV=c=1:0 2 1:0, which increases the b ! l purity t o 7 6 for muons and 68 for electrons.
A However, the theoretical calculations have been performed in the limit of perfect e ciency in the reconstruction of events with emission of gluons of any energy. The ine ciency of the detector, the use of cuts and weighting in the identi cations and in the analysis of the lepton sample, and the use of the jet axis to estimate the b-quark direction, lead to biases in the use of the lepton sample which favorevents with respect togevents. Thus the correction to beapplied is less than that of 21 . The e ects of these biases have been studied with a MC simulation of the analysis chain and have been accounted for in the likelihood function, decreasing the theoretical QCD correction by about 30. E ects due to QCD radiation of O 2 s , which are dominated by gluon splitting, lead to an additional correction of order +0:5 and +1:0 for electrons and muons respectively 22 23 . A list of systematic errors is shown in Table 1 . When possible, systematic errors have been evaluated consistently with the LEP Electroweak Working Group 24 criteria. The background levels have been studied with the MC, but also with a data sample of pure pions This analysis is independent of tracking e ciency, unless such e ciency depends on p, p t or is not symmetric in cos . The extent of this p and p t dependency has been calculated by reweighting MC tracks by the ratio of the number of tracks in data and MC as a function of p and p t . The extracted value of A f is much less sensitive to potential di erences in the relative e ciency for selecting leptons between the forward and backward hemispheres than are the values of A f extacted from the unpolarized forward-backward asymmetry. The relative suppression factor is greater than 1=A e 2 50 for any value of jzj and therefore forwardbackward asymmetry in the detector acceptance is not a signi cant source of measurement bias. 
